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Abstract
Treatment of anterior open bite presents numerous challenges to the orthodontists. Should an open bite
be treated early, or should it be delayed until most growth has been completed is just one of the many
questions? Can treatment be done with conventional orthodontics or is a combination of orthodontics
and orthognathic surgery indicated? Anterior open bite can develop later in life because of idiopathic
condylar resorption, excess mandibular growth, and by iatrogenic causes. This article will discuss both
normal and pathological developments and the possible treatment approaches. The importance of
understanding the etiology of open bite and address the causes of the malocclusion in each patient will
be emphasized. Finally, we will suggest retention protocols following orthodontic treatment to help
ensure long-term stability.
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Open Bite: A Clinical Challenge for the Orthodontist
(Part II)
lb Leth Nielsen*
Department of Orthodontics, University of California, San Francisco, California, USA

ABSTRACT
Treatment of anterior open bite presents numerous challenges to the orthodontists. Should an open bite be treated
early, or should it be delayed until most growth has been completed is just one of the many questions? Can treatment be
done with conventional orthodontics or is a combination of orthodontics and orthognathic surgery indicated? Anterior
open bite can develop later in life because of idiopathic condylar resorption, excess mandibular growth, and by iatrogenic causes. This article will discuss both normal and pathological developments and the possible treatment approaches. The importance of understanding the etiology of open bite and address the causes of the malocclusion in each
patient will be emphasized. Finally, we will suggest retention protocols following orthodontic treatment to help ensure
long-term stability. Taiwanese Journal of Orthodontics 2022;34(1):10e23
Keywords: Open bite; Early interceptive treatment; Timing of treatment; Facial characteristic in long-face patients; Juvenile idiopathic arthritis; Idiopathic condylar resorption in adults; Myotonic dystrophy; Retention

INTRODUCTION
Early interceptive treatment

A

great number of open bites is initially the
result of oral habits for instance extended
use of a paciﬁer or ﬁnger sucking. One of the most
important actions the orthodontist can take in a
young patient with an open bite is to inform the
parents about the deleterious effects of any habit
and encourage that it is discontinued, otherwise
the habit can result in permanent damage to the
dentition. It should be remembered though that
in some cases, in very young patients, the open
bite can close spontaneously once the habit is
stopped. In other cases, if the ﬁnger sucking has
stopped, it may be replaced by a tongue habit.
This can be in the form of a tongue thrust or just
that the tongue lies passively in front of the
mouth between the upper and lower front teeth
preventing these teeth from erupting and closing

the bite. Eight-year-old girl with anterior open
bite due to intense ﬁnger sucking as demonstrated in Figure 1 A. The lateral headﬁlm shows
an increased vertical face height, a retrognathic
mandible and Class I occlusion and an anterior
open bite. Interceptive treatment was initiated
with a maxillary Hawley expansion appliance
provided with a crib to control the tongue and a
lower lingual arch were delivered.1 The expansion screw in the Hawley appliance was activated
with 2 turns a week for the ﬁrst three weeks and
then with one turn a week for the following 6
weeks. After that the appliance was used as a
habit appliance to control the tongue dysfunction.
During the expansions time the acrylic was
adjusted at each visit to allow for uprighting of the
maxillary incisors.
After one year of treatment the bite is closed, and
the patient was placed in retention while the permanent teeth were erupting. The general facial
growth changes during active treatment are seen in
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Figure 1. A, B. Eight-year-old girl with anterior open bite due to intense ﬁnger sucking.

Figure 1 B. The superimposition is made on stable
structures in the anterior and median cranial base.
Between age 8 and 9 the mandible grew downward
and forward and the bite closed by dental
eruption.1,2
After several years of retention and eruption of the
permanent teeth a second phase was initiated due to
the crowding in both dental arches that necessitated
four bicuspid extractions. The results can be seen in
Figures 2B, C and D. Structural superimposition on
stable structures shows that the downward forward
mandibular growth pattern continued throughout
the period from age 8 to age 14.2
A more severe example of the deleterious effects
of ﬁngersucking is seen in Figure 3. This young girl
in the early mixed dentition has created a severe
open bite with her habit. In this patient orthognathic
surgery became necessary as the initial interceptive
treatment was unable to close her bite as she had
difﬁculty discontinuing her habit. At the age of 16

years she underwent a second phase of orthodontic
treatment with surgical posterior impaction.

TREATMENT DECISIONS IN LONG-FACE
PATIENTS
Patients with inherited so-called long-face syndrome typically have a vertical facial growth
pattern, a retrognathic chin, a convex proﬁle and in
many cases a skeletal open bite. An example of this
facial development from the collection of cases
studied with the help of metallic implants, or
radiographic markers, can be seen in Figure 4. The
records include six years of growth around puberty
with no treatment during this period. Notice the
severe increase in the open bite, more crowding and
proclination of the upper incisors and further increase in her anterior face height. The characteristics associated with long-face development are
listed in Table 1 and include an upward backward
11

I. L. NIELSEN
OPEN BITE TREATMENT

Taiwanese Journal of Orthodontics
2022;34(1):10e23

Figure 2. A, B, C and D. Facial and intraoral post treatment records. The patient has a Class I occlusion with normal overjet and overbite. Superimpositions show downward forward growth of both maxilla mandible from age 8 to age 14. Maxillary superimposition, show pronounced
eruption of the maxillary incisors, that helped close the open bite, and mesial migration of the upper molars to close excess extraction space.
Mandibular superimposition, show moderate incisors eruption and mesial movement of the molars. Notice the great amount of mandibular anterior
rotation that took place during this 6 years period.

main reason for delaying extraction is that it is
difﬁcult to determine how much anchorage is
needed after the extractions to complete treatment
with the anterior teeth in a stable position. It is also
easier to avoid bite opening when maxillary sutural
growth is nearly complete. It is also imperative to
avoid mechanics that can cause extrusion of the
posterior teeth. Several studies have shown that in
long-face patients the masticatory muscles are
weaker than normal and the patient therefore more
prone to bite opening if teeth are extruded during
treatment.8,9 These mechanics include, stiff archwires, heavy elastics (Class II and III) that can cause
extrusion of the posterior teeth. The use of high-pull
headgear, with or without a trans-palatal arch) for

condylar growth direction, vertical growth of the
mandible with posterior rotation in the studies of
Bj€
ork A.3e5
Patients with long-face development should in
most cases not be treated too early and orthodontic
treatment delayed until the patient is post puberty,
as determined by a hand-wrist X-ray showing the
stage DPu has been reached.7 In these patients,
several important decisions should be considered
prior to treatment and some of these are listed in
Table 2.
Patients with a vertical growth pattern nearly always need extractions of permanent teeth to obtain
an acceptable occlusion with treatment and these
decisions should be delayed until post puberty. The
12
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Figure 3. Anterior open bite due to extensive ﬁnger sucking. The malocclusion was initially treated with a maxillary Hawley retainer provided with
expansion and a crib for habit control. But despite efforts from her parents to get her to stop the habit she continued to suck her ﬁngers even while in
treatment. A second phase was initiated at age 16 yrs. with full ﬁxed appliances and orthognathic surgery that included maxillary posterior
impaction.

that need time to re-attach, during this process the
ﬁbers act as rubber bands resulting in up and down
movement of the teeth. Furthermore, if there is a
habit such as a tongue thrust it also works against the
extrusion and causes further damage to the roots. It is
therefore important in open bite cases to monitor the
root length of the front teeth by taking regular periapical dental X-rays. If foreshortening is noticed the
use of vertical mechanics should immediately be
discontinued which stops further damage and gives
the roots time to heal.

vertical control as described by Pearson can cause
similar problems if not correctly adjusted.10 Second
molars should also not be included in most patients
until the anterior occlusion is under control to avoid
bite opening (Table 2).
Root resorption and open bite
A common problem in open bite treatment to be
aware of is root resorption. It is often necessary during treatment to be able to close the open bite to use
vertical elastics. If used over an extended period of
time, and in more susceptible patients, it can result in
root resorption. The extrusion of anterior teeth to
close the bite causes lengthening of periodontal ﬁbers

Juvenile idiopathic arthritis (JIA)
Patients with long-face development are generally
considered to be within the range of normal facial
13
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Figure 4. A, B, C and D. Patient with anterior open bite and inherited long-face development with vertical facial growth and posterior rotation of the
mandible. Notice the pronounced increase in the open bite and crowding as well as in her vertical face height during this 6 year period of growth
around puberty. This patient was part of the implant studies by Arne Bj€ork.6

involves both temporomandibular joints (TMJs).
The initial effects include loss of articular soft tissues
and subjacent bone. The lesion then gradually enlarges with a signiﬁcant loss of condylar volume.
Orthodontic treatment should in these subjects be
delayed until the disease has stopped progressing to
avoid further damage to the joints11 (see Figure 5).

growth albeit within the more extreme part of the
spectrum. There are, however, some patients that
facially appear similar to the long-face patients with
an open bite, but where the development must be
considered pathological as the changes are the
result of pathological facial growth. Among these
are patients with Condylysis. This disease is also
called JIA. The onset of this disease occurs around
puberty and is rare after the age of 20. Females are
mostly affected at a ratio of 9:1. The disease usually

DEGENERATIVE JOINT DISEASE (DJD)
This disease is a localized non-inﬂammatory
degenerative disorder of the synovial joints characterized by the destruction and repair of the articular
ﬁbrocartilage and underlying subchondral bone. It
is similar to condylysis except for the later onset.
The progression and radiographic ﬁndings are
similar, except that DJD is more likely to form
osteophytes and subchondral bone cysts. Here
again it is important to avoid excess joint loading

Table 1. Condylar growth characteristics in long face patients.






Upward backward condylar growth
Mandibular lower border remains nearly unchanged
Anterior border of ramus undergoes mild resorption
Vertical eruption of posterior teeth
Posterior eruption of mandibular incisors

14
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Table 2. Important treatment considerations in long-face patients.

orthognathic surgery procedure following orthodontic alignment of the dental arches to close the
bite. Maxillary posterior impaction was carried out
to correct the open bite through autorotation of the
mandible. After an additional year and a half, the
braces were removed, and she was placed in
retention (Figure 7).

Extraction-Non Extraction Considerations
Long-Face patient
 Delay extractions until post puberty (DPu)
 Avoid mechanics that open the bite
 Leave lower incisors more upright over the mandibular
symphysis
 Extractions of teeth frequently necessary
 Delay including second molars

Relapse of anterior open bite

during active medical treatment and orthodontic
treatment of the open bite should be delayed until
disease has run its course.

This patient is an example of the challenge patients with anterior open bite present if the etiology
of the malocclusions is not paid attention to. Her
large adenoid masses at age 8, when interceptive
treatment was begun, compromised her normal
breathing to the point that she became a pronounced mouth breather. This habit continued
during treatment until the adenoids ﬁnally were
removed at age 14. Her facial growth pattern made it
impossible for the clinician to close the bite, and
normal overbite (s) was never established, as evidenced by the presence of the mamelons on the
incisors. To reduce the chances of relapse the
compromised airways should have been diagnosed
and treated before any orthodontic treatment was
initiated. The open bite also made her interpose the

IDIOPATHIC CONDYLAR RESORPTION IN
ADULTS
This young lady in her mid-twenties came to us
for orthodontic treatment of her open bite. The
change in her bite had occurred over the last few
years and she had also developed some TMD
problems with occasional joint pain, clicking and
popping sound (Figure 6).
After careful examination of the bite and joints the
patient was put on a ﬂat splint to try to alleviate her
joint discomfort. About one year later she was
asymptomatic, and the patient agreed to have an

Figure 5. A. Intraoral and facial view of a young patient with condylysis. B. The mandibular condyles show pronounced ﬂattening and there is a wider
than normal articular fossa.
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Figure 6. Adult patient with late developed anterior open bite due to idiopathic condylar resorption. The incisors have incisal wear indicating that
previously she was able to bite on her front teeth.

Figure 7. Post treatment facial and intraoral photos after orthodontic alignment of the arches and posterior maxillary impaction.

(see Figure 9). The surgical correction was a differential posterior impaction.

tongue between the upper and lower dental arches
during swallowing and at rest, and this habit didn't
change despite the removal of the adenoids and
made it difﬁcult to achieve a solid interdigitation
and a stable occlusion (Figures 8A and B). The
treatment was non-extraction and initiated by
aligning the dental arches in preparation for
orthognathic surgical correction of the open bite

Iatrogenic open bite
In the process of treating one disease, it can occasionally happen that other problems are induced
by incorrect treatment and lack of attention that at
16
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Figure 8. A. Young girl with anterior open bite that after several phases of conventional orthodontic treatment still is not closed at age 14. The
headﬁlm at age 8 and 9 show greatly enlarged adenoid masses in the nasopharynx. Headﬁlms were taken regularly but never superimposed for
analysis. B. Our superimposition of the above headﬁlms show that her facial growth pattern was vertical with some backward (posterior) rotation
during the period from age 8e14 yrs. Notice the excessive amount of upper molar eruption during this period undoubtedly associated with her mouth
breathing.

17
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Figure 9. Post treatment intraoral and facial photos following differential maxillary impaction and mandibular advancement.

eventually was removed his tongue ﬁlled the
opening in the front and maintained the open bite.
When examining the patient, we noted a pronounced tongue thrust during speech that undoubtedly prevented the teeth from erupting and
closing the bite. After consultation with an experienced oral surgeon, orthodontic treatment was
initiated to reshape the deformed upper dental arch
and align both arches to more symmetrical shapes.
After 18 months of orthodontic treatment the patient
had orthognathic surgical correction that included

ﬁrst may seem minor in comparison to main issue at
hand. This 24-year-old patient came for treatment
accompanied by his grandmother who was hoping
that orthodontic treatment could improve his facial
appearance and his extreme open bite. When he
was much younger, and during the eruption of the
permanent dentition, he had been intubated over
long periods of time as he was suffering from hydrocephaly. It seems that the doctor at the time
didn't pay much attention to the effect of intubation
had on his bite development. After the tube

Figure 10. Anterior open bite in 24-year-old man resulting from long-time intubation for hydrocephalus. The mandibular arch has mild crowding
whereas the maxillary dental arch is severely deformed after intubation. The upper left deciduous canines are still present and the dental arch
collapsed on the left side.
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Figure 11. Post treatment records of the patient previously seen in Figure 10. Facial and intraoral photos show a Class I occlusion with reduced
overbite due to previously damaged maxillary incisors that will be corrected with laminates.

taken at age 7, 12.6 When we superimposed these on
stable structures in the cranial base it shows a distinct
vertical growth pattern of the face (Figure 12B).
Treatment at this stage of the development as an adult
included initial alignment of the dental arches followed by orthognathic surgery to close the open bite
through maxillary posterior impaction and asymmetric mandibular set-back to correct the overbite (s)
and mandibular asymmetry (see Figure 13).

maxillary posterior impaction and asymmetric
mandibular advancement (Figures 10 and 11).

SKELETAL OPEN BITE DUE TO MUSCLE
WEAKNESS (MYOTONIC DYSTROPHY),
AND ANKLES
This 26 year 8 mos. old male had for many years
suffered from a disease called Myotonic Dystrophy.12
In his case the disease started at an early age but in
most instances, it begins in adulthood. The disease
affects skeletal muscles, the endocrine system, and the
cardiac system and is an autosomal dominant inherited disease. The disease is characterized by a myotonic
phenomenon which is a continued constriction of
skeletal muscles with increasing loss of muscle
strength and depletion of muscle mass. The facial
characteristics include eyelid ptosis and atrophy of the
temporal and masseter muscles as well as the facial
muscles.12 As a result, these patients develop a severe
anterior open bite with narrow dental arches as seen in
the patient in Figure 12A. Serial headﬁlms had been

Late developed open bite and Class III malocclusion
In some patients an open bite can develop after
puberty as a result of excess mandibular growth. In
this patient who experienced excessive mandibular
growth it resulted in a Class III malocclusion with a
mandibular asymmetry that developed after puberty. Treatment of this patient included initial
alignment of the dental arches followed by asymmetric surgical mandibular set-back followed by six
months of orthodontic ﬁnishing treatment (see Figures 14 and 15).
19
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Figure 12. A. Severe anterior open bite in 26-year-old male with myotonic dystrophy. Notice the Class II malocclusion and the narrow dental arches.
Also notice the enlarged adenoid mass at age 7, 126 (blue arrows). B. Superimposition on cranial base of headﬁlms at age 7, 12, 26 demonstrating
vertical growth during the time period. Mandibular superimposition on stable structures in the mandible showing pronounced upward backward
growth of the condyles.
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Figure 13. Post treatment records at age 28 yrs. 8 mos. following surgical correction with maxillary posterior impaction and mandibular asymmetric
correction.

Figure 14. Late developing asymmetric Class III malocclusion with severe anterior open bite.

Treatment mechanics of temporary anchorage
devices (TADs)

instance orthognathic surgery to correct their open
bite. Nowadays less aggressive treatment options
without surgical correction are available that have
proven quite successful. One of these treatment
options include intrusion of the maxillary posterior

The cases shown in this article were all treated
with more conventional orthodontics and in several
21
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Figure 15. Post treatment records after asymmetric mandibular surgical set-back of the mandible. Notice the improvement in the facial proﬁle and
occlusion that now is Class I with normal overbite and overjet.

CONCLUSIONS

teeth using TADs while simultaneously preventing
the lower posterior teeth from erupting. This has in
many cases resulted in excellent outcomes and
should be considered in patients with a severe open
bite.13 Data on the long-term stability of this procedure is still limited.14

In this article we have presented examples of early
treatment of patients with anterior open bite due to
habits and discussed the treatment options. Habit
control in these cases is paramount to ensure future
stability of the result and retention should be maintained until all permanent teeth have erupted and it
can be determined if a second phase of treatment is
needed. In patients with long-face syndrome treatment should be delayed until after puberty for the
reasons discussed that include anchorage issues as
most of these patients need extractions and the growth
pattern is undetermined. We have presented examples of the most important pathological open bites
including examples of condylysis, idiopathic condylar
resorption, iatrogenic open bite, myotonic dystrophy,
and open bite developed in adulthood as a result of
excess mandibular growth. It is important that the
clinician take all these possibilities into consideration
when developing a treatment plan for adult patients
with an open bite. Furthermore, prior to any treatment
the etiology of the open bite should always be clearly
understood and addressed, if possible, to minimize
the tendency for relapse post treatment. The occlusal
problem that is the result of normal or pathological
facial growth should always be determined before any

Retention
In most patients with an open bite corrected in the
mixed dentition retention should be continued until
the permanent teeth have erupted and it can be
determined if additional treatment is needed. In
most of these young patients with erupting permanent teeth a maxillary Hawley appliance with or
without a crib and a lower lingual arch may be
indicated. In patients treated in the permanent
dentition retention is more challenging and should
be maintained as long as possible to ensure stability.
In those cases where a tongue habit is still present a
night retainer with a crib to remind the patient to
keep the tongue from interfering with the anterior
bite is recommended. It may also be a good idea to
combine removable retainers with ﬁxed lingual
bonded 3-3 retainers in both arches which will
further help stabilize the incisors.
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treatment is initiated to achieve the best possible
outcome and a stable result.
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